
Web-Based Inventory 
Applications

Implementing Quality Assurance Checks 
to Improve Data Integrity, Quality, and 

Processing Efficiency 



Background

• ~ 3100 permitted facilities

•~ 400 Title V

•~ 2700 Synthetic Minor and Small 

•Title V- inventoried annually for Criteria and HAP 
emissions

•Synthetic Minor and Small – inventoried on a rolling 5 
year cycle tied to permit renewal for Criteria and HAP 
emissions



Data Management System Overview

•Relational database run by Oracle software
•Data is stored in a centralized database and is shared by all modules
•ESM is a core module, feeding data to ED, AERO, Permit Applications, 
and other modules (not shown).
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NC’s Web-Based Application

Two (2) Interfaces:

•*Facility Interface – Air Emissions Reporting On-line (AERO) Module

•Facility users enter data and submit EI on-line

•*Agency Interface – Emissions Data (ED) Module

•DAQ users enter/edit/review data

*The structure of AERO and ED tables and screens are very similar.



Flow of Data in AERO (and ED)

ED Module
(Tables and screens 
replicates of AERO)

Submittal sends data to EDAERO 
Module

Emission 
Source Data

Control 
Device Data

Emissions Release 
Point Data

Control 
System Data

Emission 
Group Data

Operating 
Scenario & 
Emissions Data



























The Key for a Successful Application ??

•Completely and accurately defining data requirements

When ??
•Before you create the application



“Defining Data Requirements”

1. Determine data elements and data conditions.

2. Is the data obligatory or are we requesting it ?

3. How do we make sure we receive all the data we require?

4. How do we increase the quality of the data?



Determining Data Elements: 
Required or Requested

•EPA’s NIF 3.0 Specifications 

•Mandatory - (Emission Unit ID, Lat and Long, ERP ID, etc.)

•“Like To Have” – (Annual Throughput, Operating Schedule, etc.)

•State and Local government program requirements

•Mandatory  - (Facility ID, Data Entry/Review Complete Date, etc.)

•EPA/State/Local government program future needs 

•“Like To Have” (ERP specific Lat and Long data)



Determining Data Conditions: 

Ensure all data conditions required by NIF 3.0 are met by your 
system:

•Emission Unit record must have a corresponding Emissions record

•Emissions Release Point record must have a corresponding 
Emissions record

•Site record must have a corresponding Emission Unit record

•Etc…



Ensuring Receipt of all Required Data

•After determining all “required” data elements, create a Quality 
Assurance (QA) check for each requirement.

•After determining all “required” data conditions, create a QA check for 
each requirement.



Increasing the Quality of the Data

•Define data element parameters (as applicable), then create a QA check 
for each parameter.



Quality Assurance Goals:

1. Receipt of all required data (on-time)

2. Increased accuracy and integrity of submitted data

3. Decreased Processing Time (facility and agency)



Quality Assurance Methods:

•Immediate Quality Assurance (IQA) check:  interrupts the user 
during the data entry process and forces data corrections immediately. 

•Delayed Quality Assurance (DQA) check:  does not interrupt the 
user during data entry, but instead keeps track of incomplete data 
conditions and requirements for the user to correct sometime prior to 
submittal. 



Why Have Two Different QA Methods?
To create a more user-friendly application!



How Do IQA Checks Work? 

•Immediately alerts user when data requirements are incomplete or data 
values are outside set parameters

•Stops forward movement in the application until required data are 
complete

and field-by-field•Displays errors on a screen-by-screen basis

•Provides help for user



IQA Checks: Example #1 Screen-By-Screen
The Emission Source ID (ES ID), for a newly created emission source, was not 
entered before saving the data record.  The IQA check stops progress and a pop 
up warning notifies user that ES ID must be complete before saving the record. 
User must complete the field before proceeding to the next data screen.



IQA Checks: Example #2 Screen-By-Screen
The annual throughput was not entered before saving the Operating Scenario.  
The IQA check stops progress and a pop up warning notifies user that annual 
throughput must be complete before saving the record. User must complete the 
field before proceeding to the next data screen. 



How Do IQA Checks 
Improve Processing Efficiency ?

•Reduces ( if not eliminates) hands-on completeness check 

data•No more waiting for missing



IQA Checks: Example #1 Field-By-Field
User enters 02/15/2007 for Emission Release Point (ERP) start date field.  IQA 
check stops progress and a pop up warning notifies user that start date must not 
be greater than  the current inventory year (i.e. 12/31/2003).  User must enter an 
acceptable date before data entry can continue.



IQA Checks: Example #2 Field-By-Field
User enters the value 25 in the data field “Hours (of operation) per Day”, the 
IQA check stops progress and a pop up warning notifies user that the acceptable 
data values for this field are between 1 and 24. User must enter an acceptable 
data value before data entry can continue.



How Do IQA Checks 
Improve Data Quality ?

•Data identified by system as erroneous is not accepted

•Provides user with data guidance during data entry



How Do DQA Checks Work? 

• Performed every time save button is pressed on any screen, and updates  
a running total report

•Alerts user at the end of the data entry process that required data 
elements or conditions are incomplete

•Stops only the submittal of the inventory until the requirements have 
been met

•Provides help for user



DQA Checks: Example #1
User creates an OS and starts entering emissions related data, but doesn’t know 
all the ERP parameters.  System allows OS to be saved without an ERP 
associated.  On the Closeout screen the user sees a report listing all OS’s
without ERP’s associated and the EI cannot be submitted until report is null.



DQA Checks: Example #2
User inadvertently omitted entering data for an Emission Source (ES).  System 
verifies that each ES either has a completed OS or has been marked as “not 
required to report” or “not operated.”  User sees a report listing all ES’s not 
meeting criteria on Closeout screen, and EI cannot be submitted until report is 
null.



How Do DQA Checks Improve Processing 
Efficiency & Data Quality?

•Eliminates hands-on completeness check 

•No more waiting for missing data

•Data entry process doesn’t stall while waiting for information.

•Provides user with data guidance during data entry



Cumulative Effect of IQA & DQA Checks:

*Increased Data Integrity*

“Data integrity can be defined as the soundness and 
completeness of data.”



Cumulative Effect of IQA & DQA Checks:

•Without QA checks – users could submit incomplete EI’s

•By automatically verifying that required data elements and data 
conditions are complete, they ensure more complete data 
submittals.

•Without QA checks – users could submit inaccurate data

•By automatically verifying that data values are within defined 
parameters, they ensure that more accurate (sound) data is 
submitted.



Table 1.  Example IQA Checks 
Facility Interface (AERO)

Screen Name in AERO Description of QA Check Parameters (if applicable)

Emission Source Source ID for new sources < 21 characters; No duplicates

Emission Source Start Date for new sources < 01/01/200X (X=current year)

Emission Source Source Type for new sources

Emission Source
Emission source description for 
new sources

Emission Group
All sources have same source 
type for new groups

Emission Group
Emission group description for 
new groups

Control Device Device ID for new devices < 21 characters; No duplicates

Control Device Device Category for new devices

Control Device Device Type for new devices

Control System Device ID’s in new systems No duplicate devices in system



Table 2. Example DQA Checks
Facility Interface (AERO)

Display Screen in AERO Description of QA Check
Closeout Show Operating Scenarios Without Emission Release Points (Data 

Condition)

Closeout Show Operating Scenarios With Incomplete Data Status (Data 
Condition)

Closeout Show Emission Sources With Incomplete Data Status (Data 
Condition)

Closeout Show Operating Scenarios With < 100% Emissions Accounted for 
Through ERP (Data Condition)

Closeout Control Devices Without Category and Type (Data Element)

Closeout Emission Source Without Source Type (Data Element)



Agency Interface: Additional QA’s

ED includes a few additional QA checks.
IQA Checks:
Screen Name in ED Description of QA Check Parameters (if applicable)

Operating Scenario New OS’s must have SCC

DQA Checks:
Screen Name in ED Description of QA Check

Facility Approval Operating Scenarios Without SCC’s (Data Element)

Facility Approval Sources, Groups, Control Devices, Control Systems, and Emission 
Release Points Not Marked Accepted (Data Element)

Facility Approval Approval Type selected (Data Element)

Facility Approval Data Entry/Review Date Completed (Data Element)



Summary

•Improving processing efficiency is simple as changing to web-based EI 
application

•Real gain in quality and integrity is found in QA checks

•Data Uses:  Modeling, Planning, Rule Development, Risk Assessments

•The beginning- the goal was to collect data, didn’t matter how good

•Now- the longer we collect, we see that quality data is important

•The future- we need to develop better ways to not only collect and 
process data, but create data (i.e. emission factors, etc.)


